
~. .~ __  
.4t11, Ariz. 5th, Ariz., Tex. 7t11, Ksns. 9th, Pa.’ loth,  Mass. 
12tl1, TcIi11., Wash. 13th, Ut;ali. lGth, Ala., N. J., S. C., 
Tenn. .17th, Ill. ,  N. C., Ohio, Tenn. 18th, CHI. lyth, N. C., 
Oregon, WiiSb. 20tl1, N. Y., Oregou, Wash. 21st, Vile, WiiSli. 
22d, Cal., Utah, Va. 23d, N. Y., Wash. 25th, Kms. 2Wi, 
Ill., Md., Mo., Ohio. 28th, Iowa, 
Kans., Me., N. Y., Vt. 

SLEET. 
Sleebwas reported as follows: lst, Wis. 2d, Nebr., N. Dak. 

27t11, MiiSS., N. Y., Pa. 
29th, Mass., R. I. 

WINDS. 

.-. 

4th, Ariz., Iud. T., N. Y. 5tl1, Tex., Vt. 7th, Ind., K ~ I I s . ,  
Tenn., W. Vit. loth, Itlabo, Me., N. Li. la th ,  Tex., Wis. 
14tl1, Pa. 15tl1, Ohio, Pa., Tes. lGtli, Ind.,  Icy., N. Y., N. C., 
S. C., Telin. 17t8h, Ala., Ill., Iiid., N. Y., Ohio, Te~ i~ i . ,  Va., 
W. Va. 18t,li, Pa., Tenii., W. Va. 19th, Ga., Mont. 20th, 
Tex. Blst, N.Y. 22~1, Utah. 23d, Colili., \Vis. mth,  Conn., 
KWUS., Utah. 26tl1, Ill., hid., Ih1is., .Mo., Ohio, Pit. 27tl1, 
Ill., Ind., Mass., N. H.,  N. Y., Pa., Tenn., Wis. 28th, Colo., 
Ga., Ill., Me., N. H., N. Y., Tenn., Vt. 30th, Wis. 

. 

The prevailing winds during November, 1889, are shown 011 
chart  ii by arrows flying with tlio wind. I n  New Englaud 
tho  middle Atlantic, south Atlantic, aiid east Gulf states, in 
tlic Ohio Valley and Tennessee, and the lower lake region, 011 
the northeastern slope of the Rocky Monntains, tmd in thc 
middle plateau region, the prevailing wiiids more westerly ; iii 
Florida, northerly; in the west Gulf states, the upper lakc 
region, the extreme northwest, t h e  upper Mississippi aud Mis 
souri valleys, and on the southeastorn slopo of the l iockj 
Mountains, uorth to northwest; over the uorthorn plateau 
region, southeast to southmest; on the north Pacific coast 
south to east ;  on the south Pacific coast, north to east;  and 
in the Rio Graude Valley, on tho middle-eastern slope of the 
Rocky Mountains, over the southern plateau region, and on 
the  middle Pacific coast, variable. 

HIGH WINDS (ill UIileS per hour). 
Maximum velocities of fifty miles, or more, !)or hour were 

reported at rognlar stations of the Signal Service a$ follows : 
Fort Caiibg, Wash., 88, s., 17th; 68, s., 25th; Wood’s Holl, 
M;~ss., 63, se., 88th ; Eastport, Me., GO, e., 28th ; Block Island, 
It. I., 60, e. ,  28th; Winucinucca, Ncv., 58, s., 22d; New Lon- 
don, Conn., 54, se., 28th ; Galveston, Tex., 64, uw., 26th ; Fort 
Elliott, Tex., 54, n., 20th; 50, n., 11th; Buffalo, N. P., 52, sw., 
3d ; Fort McKinney, Wyo., 50, w., 22d. 

LOCAL STORMS. 

No severe tliunder-stornis wcro reported during the month. 
Press reports state that  a destructive storm moving from tlie 

southwest passed over Nom Borne, N. C., a t  1 1). In. on the 
%st, cnusing loss of life and cousiderablo damage to property, 
aut1 that  ou tho 28th a destructive storm passed ovcr the 
northern p i r t  of Beaufort Co., N. C., cutting a. swath half  a 
mile wide througli timber, 1wostr:cting buildings, and cnnsing 
coiisiderablu loss of life. During the 87th and 28th severe 
gales premiled over tlic Lake regiou, New York, arid hTew 
England. C. L. Rozzell, observer, Signal Corps, Ssult de 
Sniiite Marie, Midi., rcports that  high Iiortlieasterly winds, 
nccompiiniod by fine, bliuding snow, prorailed during tllc 27th 

and 28th. with maximum wind rclocilg thirty miles per hour 
ou tlie 28th; that  the storm was uiiusrially severe on the lakes, 
and that  R iiunibcr of‘ vessels were wrecked. W. H. Andy, 
observer, Signal Corps, MiIrquette, Micli., reports that  tho 
wind increased to twenty-six miles por hour at 2.45 p. in., 2Gth, 
and mas accompanied by light. aiid heavy siioy until the Inom- 
iiig of the 28th; that  the light-house WRS washcd from its 
moorings, aiicl coiisidmd.de damage was done to the brcak- 
water. H. L. Boyco, observer, Signal Corps, Port  Hurou, 
Mich., reports that a sevcrc and almost continuoiis gale pre- 
vailed from the 2Gth to 30th, and tliat owiug to the lieavy 
suow it was the most dangerous expericnced i u  that  locality 
for years; maximum wind velocity thirty four miles per hour 
at 8.05 a. ni., 27th. T. F. Scliley, observer, Signa1 Corps, 
Greeu Bay, Wb.,  reports that the wind reached it velocity of 
sixty niilus per hour from t h e  nol’th 011 the 27th ; thi i t  the gale 
was acconip:mied by snow, and that  ~nariy disasters were re- 
ported on tho lakes. s. N‘. Rhode, observer, Signal Corps, 
Milwaukee, Wis., reports that the northeast gale of the 27th 
and the iiorthwest gale of the BSth, with niaxiinum velocity 
thirty-seven and  forty-two milos per hour, rcspectivelg, were 
quite severe, and caused very high seas on Lake Michigau; 
that :I librge number of vessels, with valuable cargoes, were 
Rshore uear ‘‘ the straits;  ” that sororal gerious disasters oc- 
curred off Chic:Lgo, and that none of the rogular line steamers 
loft tlie port of Milwaukee during those dates. H. C. Franken- 
field, observer, Signal Corps, Chicago, Ill., reports that a sevore 
pile prev;tileti tllroilgliout tlie t h y  of  the %til, reachiug a 
maximum velocity of thirty-seven niiles per hour, :md that  
tiuinerous vessels were disabled 011 Lalrc RIichigau. Dr. E. U. 
Jones, voluntary observer, Taunton, Mass., reports that  a ter- 
rific gale prevailed at that  pl;icc during tho night of t h e  
27-8Stli. Pitul Daniels, observer, Signal Corps, New Loudon, 
Conn., reports that  :I severe wind storni prcrnilod from the 
3reiiilig of‘ the 27th to the niOrlling of the 28tli, with :I ninxi- 
nuin velocity of‘ fifty-four miles pcr Iiour ;It 3.10 a. ni., L’Yth, 
intl that  the tide WAS uliusi1itlly high in tlie harbor during the 
lay of‘ the 28th. Tho siiow storms o f the  month :we refcrred to 
~ n d e r  the Iiendiiig ‘1 Suow,” in tlie c1i:Lpter on “ Precipitiition.” 

- - 
INLAND NAVIGATION. 

ICE IN RIVERS AND HARBORS. closed aiitil the end of tlie mouth. Fort  Pates ,  h’. DiLk. : the 
The follo\ving uotes relatire to ice i n  rivers;ind 11arI)ors 1I;tve I I.i\’er \viis Closet1 to navigatioll 1)y ice 0 1 1  tlie 26th. Yaukton, 

been macle by observers of‘ tho Signal Service : S. Diik.: tho river froze o\-@r 011 !,he !27th, i l l id  navigation is’ 
Miscrissippi Rieer.-L;i Crosse, Wis. : floating ice in river c h e d  for the seuso11. 

1 8 t h  to 20tl1, 24th, 25tl1, 27tl1, agtll, and 30th. Tile stealn ferry I Red River of the NortW.-Saint Viuceiit, Minn. : tilo ferry 
boat (6 Warsaw 77 stol)l,ptl rllllliiiig ou the 2 9 ~ 1 ,  o\viilg to ice. h i i t  laid 111) for the SeaSon on the 28t1, on account of‘ ice. 

25th. The river W;IS entirely gorged With ice on the 30th. , Press reports Rtate that tho rivers s t  Johnstowi, 1% ., reached 
Keokuk, 1 0 ~ : ~ :  ice begail ruiiniug in tho river on tlio 28tli, n i i d  I the dtiiiger-point ;aud ovorflomed their banks 011 t h e  9th, taus- 
the steamer “ Patience ” h i d  u p  ON thilt d a h ,  closiiig naviga- ~ iug consider;iblc daiu:ige to r:tiIroiid and otlier property. From 
tion for the S ~ H S O I I .  Dubuque, Iowa: the river was full of tho 17th to the 2ls t  diimafiil1g f l ~ o d s  and wadiouts, resultillg 
floating ice on the %th, :ind froze OVCI’ ou the 99th. ; from heavy rains, occurred iit vai-ious points ill Peiiiisylvnnia, 

Missouri River.-Fort Buford, N. Dxk. : floating ice in river New Jcwey, ;iud southorii Ncw York. The severe rain storm 
12th to 14th. The river froze oFer 011 the 15th, iiIid reillailled of‘tlie 27th rind 38th rcsrilted iri serions mashouCs ou riiilroads, 

Saint Paul, Miiiii.: floating ice in river l G t h ,  17tl1, 84th, and FLOODS. 
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Tlie following table shows the tl:inger-pointfi at the several 
stations ; tlie highest a i d  lowest w i t h  during November, 1889, 
with the dates of'occurreuce :tud tlre moiithly riiiiges : _--- , . ,. , . . .. . 

MONTHLY WEATHER REVIEW. 

Dnte. 

JZiss.R.-Cont'd. I 
o,,to Ri,,,,.. ..i 13.0 

New Orlenns, Lu 30 

NOVEMBER, 1859. 

- . - - - . .. 

Red River: 
Shreveport, Ln.. . . . 

Arknnnas River : 
Fort Smith,Ark ... 
Little Rock, Ark. . .  

M i r i  River : 
Fort Buford, Dak. .  
Kansne City, Mo. . .  

M i s s i y  River : 
Saint PHU Minn. . .  
LB Crosse,' Wis . . . . 
Dubuque. IOWII . . . . 
h v e n p o r t ,  Iown. . .  
Keokuk, Iown .... . 
Saint Louis. Mo ... 

Heigl~ts nf rivers-Continued. i i k B . i Iiighest water. 

t h e  overflow of inany streanis, ant1 tile destruction of mill and 
other property in New Engliuid, New Jersey, and Delit\vare. 

- 

29.9 

22.0 
23.0 

... ... . 
21.0 

14.5 
24.0 
16.0 
15.0 
14.0 
31.0 

&; t STAGE OF WATER IN ItIVlZRS ANI) H A R B O R S .  I Stntions. I ?.= I 

Heigkts of 1.ioer.u above low-water mark, Nov 

~~ ~ 

Cairo,IIi ..;;....... I 
Memphis, l e n n  .... l 
Vicksburg, M i s s  ... i 

~~ 

Highest wuter. 

Dnte. 
- - -  

30 

28 
30 

I5 
I1  

5 
3*4 

13 
12-16.23~24 

10-12 
14 
23 
1s 
30 

- 
.eight 

17.8 

9.6 
14.3 

1 . 1  
6 .4  

1.9 
1.9 

0.9 
0 .4  

10.6 
28. g 
22.5 
26.0 

2 . 0  

Lowest wator. 
_ -. . -. - . . _ _  -. . . 

I 

l H e i g h t  Datc. 
~- - - . - 11-21 

I O  

22 

Z', ~ 8 ~ 2 9  

- 
[eight 

7.2 

14.4 
19.5 
33.6 
12.9 

24.7 

11.3 

14.4 

17. I 

4.3 

Lowest wntor. 

Dnte. 

5 

2 

I 
I 

3 

5 

1,2 

2 

3-10 

19 

~ 

'eight 
~ 

2.3 

.4.5 
8. I 

13. a 
6.0 

4.1 

2.7 

4.5 

6.8 

0.3 

x 

40' .a OD 
c m  
0 2  
E 

- 

- 

4 . 9  

9 . 9  
11.4 
10.4 
6. 9 

20.6 

8 . 6  

9 . 9  

10.3 

4 . 0  
-_ I 

1.4 --- 
2.2 The Signal Service observer at Fort  Sully, S. Dak., re- 
o.8 ports, under date of t h e  20tf1, that  the water in tho Missouri 
0.2 River a t  that  place was b w e r  than i t  had been at any time 
0.3 during the last eighteen years, and that navigation was sus- ;:; pended in consequence. At Chattanooga, Tenn., uavigation 

24.7 was  opened on the Tennessee River on the 4th, and driftwood 
iz:i I was floating in the river on the 10th and 11th. 

0.4  

AURORAS. - 
Well-defined auroral displnys were noted at Fort Buford, N. 

Dak., on the 1st ;  a t  Moorhead, Minn., Marquette, Mich., 
Northfield, Vt., and Eastport Me., on the 17th ; a t  Fort Buford, 
N. Dak., Eastport and Portland, Me, and Northfield, Vt., 26th. 

Fort Buford, N. Dak.: au aurora was first observed at 12.08 
a. m., 1st; i t  consisted of a well-defined :wch ofyellowish light, 
which rose to about altitude 4 5 O ,  the centre of which extended 
over about 70° between the northwest and northeast; beneath 
the arch was a ditfiised gray light, covering the space between 
t h e  horizoii arid the arch. The lower portion of the aurora was 
part1.y obscured by stratus clouds. The maximum intensity 
occurred at 1.46 a.  m., after which the arch gritdually dissp- 
peared, and at 2.22 a. m. the display had entirely vanished. 
Auroral streamers, rising to altitude 60°, were observed in tlie 
north and northeast between 10.05 p. m. and 10.52 p. m., the 
same date. Another auroral display occurred on the evening 
of tile 26th. It was first observed at 10.08 p. m., arid consisted 
of a feeble gray light i n  the form of an arch, the western por- 
tion of which was about :JO0 above the horizon, from which  
point i t  extended eastward in a gradual dope,  covering about 
130O of the horizon. The display lasted until dawn of the 
27th.-Report of A. Schneider, ob8erver, Signal Corps. 

Moorhead, Minn. : a fiiint auroral display was observed at 
8.30 p. m., 17th. It consisted of a steady white arch of light, 
extending from azimuth 170O to 220O; the altitude of which 
was about 1 5 O .  The aurora continued as described until day- 
l ight of the 18th.-report of S.  L. Dodier, observer, Signal Corps. 

Marquette, Mich.: an aurora WRS observed at 7.30 p. in., 
17th. It consistecl of' a pale white urc!i, extending from north- 
northwest to north-northeast, from whlch at 8.40 p. m. stream- 
ers rose to a height of about 50°. Tho display was of ordinary 
brilliancy and ended a t  11 p. me-Report of Vnc. H. Andy, 
observer, 8ignal Corpe. 1 

Eastport Me. : a faint auroral arch was observed a 7.45 p. 
m., 17th. i t  extended from northeast to a little west of' north 
and to altitude loo. Tlie aurora exteuiled farther westward 
and attained i ts  maximum brilliancy at 9.30 p. m., whou beams 
of light rose to near the zenith. A t  9.50 p. m. the aurora con- 
sisted of' a well-defined arch of altitude 1 5 O ,  and had eutirely 
disappeared at midnight. Another auroral arch of altitude 
16O was observed at 5.30 p. m., 26th; i t  remaitied faint until 

6.30 p. m., when i t  appeared t0,separate into two arches, the 
upper one having au altitude O! 12' and tlie lower an altitude 
of So; the upper extendillg from northeast to northwest. A t  
6.35 p. m. t h e  display was  quite brilliant, and shafts of ligbt 
were shooting up from all parts of t h e  arch. At 8 p. m. the 
arch was well defined and attained an altitude of' 30°, extend- 
ing from east-northeast to northwest. The display ended at 
11 p. m.-Report of D. C. Mul.phy, observer, Signal Corps. 

Northfield, Vt. :  a faint auroral display was obserred at 
7.45 p. m., 17th. It conSistet1 O f 5  whi te  liglit exteudirig from 
azimuth lS0O to 225O. A t  7.55 P. m. the light had moved to- 
wards the east,, its position b e i w  then from azimuth 215O to 
235O and altitude 1 5 O ,  With Wcasional streamers which rose 
to about 30O above the horizon. The display ended at 9 p. m. 
Another auroral arch WaR ObSerwd between 7.30 p. m. and 9 
p. ni., 26t11, i ts  color being Simihr to the morning dawn. The 
arch extended from azimuth. 135' to 225O and to altitude 35O, 
with uumerous small clouds 111 the llpper portion of the  arch.- 
Report of' William Line, obsCl.ver, Signal Corps. 

Portland, Me. : a n  :turoral arch was observed at 7.45 p. m., 
26th. The arch was moderately luminious and fairly defined; 
i t  extended from about azimuth 168' to 202O and to altitude 
12O. The arch gradually faded away at about 9.30 p. m.- 
Report of N .  D. Lane, observer, fiignal Corps. 

Auroras mere observed durillg the month as follows: lst, 
Fort Buford, Leech Farm, and New Eugland City, N. Dak.; 
Webster, S. Dak. 2d, Egg Harbor City, N. J.; South Can- 
isteo, N. Y. 5th,  6th, and Stll, Huron, 5. Dak. l l t h ,  Prince- 
ton, Ind. 14th, 15th, Webster, s. Dak. 16th, Cornish, Me.; 
Leech Farm, N. Dak.; Yallkton, s. Dak. 17th, Southington, 
Conii. j Leicester, Mass. I Cornish, Eastport, and Orono, Me. ; 
Miwquette, Mich. j Montevideo, Moorhead, aud Pine River, 
Minn. ; Glendive, Mont. ; SPeUCerPOrt and Wedgwood, N. Y.; 
Leech Farm and New England City, N. Dak.; Webster, S. 
Dak.; Northfield, Vt. 18fh Cornish, Me. j Montevideo, Minn.; 
Nasl~ua, N. H.; Leech Farm, N. Dak. 19th, Ilion, N. Y. 20th, 
Farmington and Orono, Me- 21st, Orono, Me. 24th, Ozark, 
Mo. 25th, Orono, Me. 26th, Kootenai, Idaho; Eastport and 
Portland, Me. ; Loicester and Newburyport, Mass. ; Glendive, 
Mont.; Egg Harbor City, N. J . ;  Nasllua, N. €I.; Ardenia, 
Honey Mead Brook, and Queeusbury, N. Y.;  Fort  Buford, N. 
Dttk. j Huron, Kimball, and Wolsey, 5. Dak. ; Northfield, Vt. 


